Occasionally newspapers report the dredging by fishermen of elephant teeth from the continental shelf. Some specimens have reached museums, while others have been lost; probably many more were thrown back into the ocean or remain unreported. This compilation of known finds is intended to spur the reporting of other discoveries both past and future.
The teeth are molars and premolars from both mastodons and mammoths (Fig. 1) . All offshore discoveries known to us were on the continental shelf off the northeastern United States and on its northeastward extension as Georges Bank (Fig. 2) (Table 1 ). The average depth of recovery is 36 m; the maximum may be 120 m. Some uncertainty about position and depth of the finds results from the fact that the scallop or clam trawls may be dragged several kilometers along the bottom before being hauled.
Most of the continental shelf is floored by detrital sand that is iron stained and generally coarser grained than sediments closer to the present shore (1). For these reasons the sand is considered relict from times of glacially lowered sea level. Present on or just below the surface of the sand at water depths as great as 90 m are shells of oysters, Crassostrea virginica (Gmelin), that lived in depths shallower than about 6 m. Supporting evidence of former shallow water is provided by exposures of intertidal salt-marsh peat that is now as deep as 59 m. Freshwater peats also are present. Comparison of samples of peat taken from the sea floor (eight) and from ponds ashore shows that the pollen assemblages are the same throughout (2). Radiocarbon dates for these oyster shells and peats 16 JUNE 1967 ( Fig. 2 ) range back to 11,000 years ago (3, 4).
The fact that throughout most of the shelf the sands have remained relatively undisturbed is indicated by terraces marking former stillstands of sea level during the period when the shoreline crossed the shelf. Sands atop the northcentral part of Georges Bank and sands southeast of Cape Cod (southeast of Boston, Fig. 2 ), however, have been shaped into actively moving waves of sand. Foundation borings for radar towers in both areas revealed silts beneath the sands at 40 to 60 m below sea level; a shell in one of the silts had a radiocarbon age of 11,465 years (5). Other evidence of widespread stratification in the top 80 m beneath the continental shelf is provided by many continuous seismic profiles (6) showing the common presence of four or five reflecting horizons, each of which is probably a sediment surface produced during a low sea level associated with a glacial stage of the Pleistocene epoch. Thus the present surface of the continental shelf is not older than the Wisconsin glaciation, and much of it has received little subsequent sediment.
The evidence indicates that the present continental shelf was a broad coastal plain about 15,000 years ago, and that it gradually submerged as water from glacial ice returned to the ocean. The sea-level rise curve derived from the present water depths of the dated shells and peat differs only slightly from that of Shepard (7), which is based upon data from many places in the world. The region had been submerged during several earlier interglaciations; although the dates are poorly known, the next previous submergence ended probably about 25,000 years ago. Accordingly, the outer part of the shelf must have been exposed for about 10,000 years; the inner part, about 20,000 years.
The presence of the teeth of mastodons and mammoths atop the relict sand indicates that these animals lived there during the last exposure. Evidence of the reasonableness of their presence on the shelf is the discovery of many hundreds or perhaps thousands of mastodon and mammoth bones throughout the entire eastern United States and Canada (8 Generally south of the range of M. primigenius on land was M. columbi (Falconer), the Columbian mammoth. The ranges of the two species, and of Table 1 . 3) with the variation found in our collection from the continental shelf.
Proceeding from generalized consideration to examination of individual teeth, one finds appreciable overlap between species, one reason being individual variation, especially in thickness of dental plates. Possibly more important, although not quantitatively proved, may be the existence of races, of the species that we have just discussed, fostered by geographic or ecologic isolating factors. Some races may display characteristics of which the sum or average places them intermediate between two species. Existence of such races is reasonable in terms of our knowledge of evolutionary mechanisms, and it seems to be indicated by the geographic variation observable in North American mammoths. Observable chronologic change also was taking place in mammoth lines; it probably proceeded at a fairly rapid rate in latePleistocene time.
Thus, in the study of isolated elephant teeth when the age of the specimens is in doubt, it is difficult to distinguish between morphologic change in time and morphologic variation in space. By Mammoth teeth from the Atlantic continental shelf have many plates composed of enamel that, in most specimens, is as thin as in teeth of the woolly mammoth. The ratio of number of tooth plates to tooth length is the same as in coarser-toothed specimens of woolly mammoth and in finer-toothed Columbian mammoths. However, the combination of more numerous dental plates and relatively low crowns shows that the teeth of continental-shelf mammoths differ from those of the species described. These features could reasonably belong to a grazing elephant or to one that ate the coarse forage offered by conifers. The size of the teeth indicates that the animals were small in 1480 stature, perhaps a dwarf variety of Mammuthus primigenius or of M. jeffersonii. However, the metric differences (Fig. 3) prevent definite assignment of the continental-shelf specimens to any of the recognized species of Mammuthus. We assign no specific name to the mammoth teeth from the continental shelf, believing that as a group they have unifying characteristics in which they differ from other populations, but we do not know enough to assign them to an existing or a new species.
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Carbon Dioxide-Oxygen Separation: Facilitated Transport of Carbon Dioxide across a Liquid Film
Abstract. An immobilized film of an aqueous bicarbonate-carbonate solution was developed which was 4100 times more permeable to carbon dioxide than to oxygen. The carbon dioxide transport was reaction-rate limited, and thus it could be increased by addition to the film of catalysts for the hydrolysis of carbon dioxide.
The steady-state transport of carbon dioxide across an aqueous film is increased if there is a concentration difference in bicarbonate cross the film (1). Presumably a carrier transport mechanism is operative in this process as it is in the transport of oxygen in aqueous hemoglobin solutions (2). The mechanism of facilitated carbon dioxide transport in bicarbonate solutions has not been elucidated in detail. We studied the transport of carbon dioxide across thin films of concentrated aqueous carbonate-bicarbonate solutions. The work led to a better understanding of carbon dioxide transport in this system, and to the development of an "immobilized" liquid membrane which is highly selective for carbon dioxide and is suitable for removal of carbon dioxide in a closed life-supporting environment.
Because of its high carbon dioxide solubility water is an obvious choice as a membrane for separation of carbon dioxide and oxygen, and it has better permeation characteristics for this application than any polymeric material. The carbon dioxide permeability of pure water is 210 X 10-9 cm (STP) cm/ sec cm2 cm-Hg (3), and the carbon dioxide-oxygen separation factor (ratio of carbon dioxide permeability -to oxygen permeability) is 22. For an immobilized film of water we selected 16 JUNE 1967 The steady-state transport of carbon dioxide across an aqueous film is increased if there is a concentration difference in bicarbonate cross the film (1). Presumably a carrier transport mechanism is operative in this process as it is in the transport of oxygen in aqueous hemoglobin solutions (2). The mechanism of facilitated carbon dioxide transport in bicarbonate solutions has not been elucidated in detail. We studied the transport of carbon dioxide across thin films of concentrated aqueous carbonate-bicarbonate solutions. The work led to a better understanding of carbon dioxide transport in this system, and to the development of an "immobilized" liquid membrane which is highly selective for carbon dioxide and is suitable for removal of carbon dioxide in a closed life-supporting environment.
Because of its high carbon dioxide solubility water is an obvious choice as a membrane for separation of carbon dioxide and oxygen, and it has better permeation characteristics for this application than any polymeric material. The carbon dioxide permeability of pure water is 210 X 10-9 cm (STP) cm/ sec cm2 cm-Hg (3), and the carbon dioxide-oxygen separation factor (ratio of carbon dioxide permeability -to oxygen permeability) is 22. For an immobilized film of water we selected 16 JUNE 1967 a porous cellulose acetate film similar to that made for a reverse osmosis process for desalination (4). The membrane contained 60 percent water; it was 0.007 cm thick, and it had carbon dioxide and oxygen permeabilities of 40 X 10-9 and 2 X 10-9, respectively. Compared with a film of pure water, the effective area for permeation in the cellulose acetate film was decreased very roughly by a factor of 1.7; thus the diffusion coefficients were lowered approximately by a factor of 3.
To increase the carbon dioxide permeability of the immobilized liquid film we considered methods of establishing a difference in concentration in bicarbonate across the film. The relation at equilibrium among carbon dioxide, bicarbonate, and carbonate is 
